Effects of collagen density on cardiac fibroblast behavior and gene expression.
Interactions between cells and the extracellular matrix (ECM) play essential roles in modulating cell behavior during development and disease. The myocardial ECM is composed predominantly of interstitial collagen type I and type III. The composition, organization, and accumulation of these collagens are altered concurrent with cardiovascular development and disease. Changes in these parameters are thought to play significant roles in myocardial function. While a number of studies have examined how changes in the ECM affect myocardial function as a whole, much less is known regarding the response at the cellular level to changes in the collagenous ECM. Experiments were carried out to determine the effects of alterations in collagen density and ECM stiffness on the behavior of isolated heart fibroblasts. In vitro bioassays were performed to measure the effects of changes in collagen concentration (0.75-1.25 mg/ml) on adhesion, migration, spreading, and gene expression by heart fibroblasts. Increased density of collagen in 3-dimensional gels resulted in more efficient adhesion, spreading, and migration by heart fibroblasts. These experiments indicated that the density of the collagen matrix has a significant impact on fibroblast function. These studies begin to elucidate the effects of ECM density at the cellular level in the myocardium.